Abstract : Rheumatoid disease (RA) is one of the complex diseases that showed multiple progression stages. At first inflammatory response is occurred by self antibodies, and then the proliferation of synoviocytes is abnormally promoted. These synoviocytes invade into articular structures and finally articular cartilage is destroyed. In order to analyze growth-promoting factors in synovial cells from articular tissues of RA, we performed DNA microarray analysis and compared the expression patterns of their mRNA to that of synoviocytes from osteoarthritis (OA). The results showed that the expression of many genes was up-regulated in RA synoviocytes comparing with OA synoviocytes. Among these genes, RT-PCR analysis revealed that Wnt-1-induced secreted protein 2 (WISP-2, CCN5) and protein 3 (WISP-3, CCN6) which are belong to the novel gene family, CCN, were highly up-regulated in RA synoviocytes. In addition, one truncated isoform of WISP-3 which may be related to the ongoing of some type of RA, was detected in RA synoviocytes. Furthermore, immunohistochemical analysis showed that the products of both CCN genes were highly distributed in active synoviocytes of articular tissues of RA. These results indicate that both CCN genes and their products play some roles in the progression of RA. 
Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by inflamed synovial hyperplasia with excessive inflammatory cell infiltration, leading to erosion of articular cartilage and marginal bone, with subsequent joint destruction.
Although an explosion of information over the past two decades contributed to the better understanding of the mechanism of inflammation, the pathogenesis of synovitis has not been fully elucidated 1) . Abnormal proliferation of synoviocytes is promoted in RA, and these synoviocytes invade into articular structures and finally destroy articular cartilage. Molecular basis of these phenomena are poorly understood. Recently, contribution of some cytokines, receptors and transcription factors to this disease was suggested [2] [3] [4] [5] [6] . In addition, some genetical background that contribute to the generation of this disease was revealed 7) .
Recent progress in genome science made it possible to analyze the expression of thousands of genes at one time. This microaray (DNA chip) technology 8) reveales the difference of gene expression between different types of cells or cells in different conditions.
Although it still has some technical problem, the use of this technique has been widely developing. This technique also contributes the detection of genetic mutation occurred in tumor cells and detection of genetic polymorphisms (SNPs) 9) . These results contribute to develop novel therapy ie. ordermade medicine.
The CCN family of genes 10) which stands for Cyr61 (cysteine rich protein) 11) , Ctgf (connective tissue growth factor) 12) , and Nov (nephroblastoma overexpressed gene) 13) consists of six distinct members. CTGF and Cyr61 are thought to be positive regulators of cell growth, while Nov and resent three new members, WISP-1 (Wnt-1-induced secreted protein 1) /Elm-1 14) , WISP-2 (Wnt-1-induced secreted protein 2)/rCop1/CTGF-3 15) and WISP-3 (Wnt- In this paper, we compared the expression levels of about a thousand of genes between synovial cells from RA and osteoarthritis (OA) by using cDNA microarrays, and identified the characteristic genes which were up-regulated or downregulated in RA synoviocytes. Furthermore, we analyzed the distribution of two of such genes, WISP-2 and WISP-3 which are included in the CCN gene family and thought to be candidates for future diagnosis and therapeutic targets in RA synoviocytes. The membranes were aligned on a Imaging screen and exposed for 16h at room temperature. The screens were scanned using a
Materials and methods

Isolation and culture of synovial cells
Bioimaging analyzer (Fuji Film, Tokyo, Japan) and saved as digital images. Arraygage (Fuji Film) was used for data analysis.
Differential gene analysis was performed for all pairwise comparisons.
Semiquantitative reverse transcriptase-PCR (RT-PCR)
The total RNA from normal or RA synoviocytes was reverse transcribed to cDNA using oligo dT 16 
Results
cDNA microarray analysis
We utilize cDNA microarray technology to compare multiple gene expression profiles representative of human adult OA synoviocytes (n=2 individuals) and RA synoviocytes (n=3 individuals). Total RNA was isolated from primary cultures of OA or RA synoviocytes and then hybridized to Atras array filters. Comparing the density of each spot between the same type of filter hybridized with RNA from OA or RA, genes differentially expressed between OA and RA were isolated. Table 1 Several genes coding for growth factors, transcription factors and others showed differential expression between OA and RA synoviocytes ( Table 1) . Among these genes, we focused on WISP genes of the CCN family (Fig. 2) which showed increased expression in RA synovial cells.
Confirmation of differentially expressed genes
Among the several genes that were differentially expressed between OA and RA synoviocytes on microarray filters, we picked up WISP genes. They are belonged to the CCN family (Fig. 2) containing connective tissue growth factor (CTGF) which play important roles in growth and differentiation of chondrocytes
19)
and also upregulated in OA cartilage 
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Histochemical analysis
Next, we analyzed the distribution of these WISP proteins in synovial joints of OA and RA isolated in the course of joint replacement. Rheumatoid arthritic synoviocytes in an extensive fibrotic area showed abnormal growth. Fig. 5 showed the results of immunohistochemistry using anti-WISP-2 and anti-WISP-3
antibodies. Both WISP-2 and WISP-3 proteins highly distributed in rheumatoid arthritic synoviocytes of an extensive fibrotic area, and distributed in synoviocytes from OA joints with low density. The staining was performed using synovial joints of later stage in RA. These results of immunohistochemistry showed up regulation of these WISP proteins in rheumatoid arthritic synoviocytes which consistent with the results of microarray analysis in Table 1 and semiquantitative RT-PCR analysis in Table 2 .
Discussion
In the present study, we compared representative gene expression profiles between OA and RA samples, using the Atlas cDNA microarray filter systems. This microarray (chip)
technology offers the advantage of comparing multiple profiles generated from different subjects although it still has some technical difficulties 8) . During the analysis, pairwise comparisons were performed between OA and RA samples from several different individuals to minimize the variation between each sample. Concerning its quantitative aspects, repeated experiments Table 1 Highly expressed genes in RA synovial cell
The CCN Family N C showed reproduced consistent data of microarray analysis. The sensitivity was relatively low comparing with Northern blot, and sometimes failed to detect the difference between two samples when Northern blot could detect such difference 22) . Nevertheless, data obtained with microarrays show almost the same and consistent results comparing with Northen blot or RT-PCR in some cases (also in this case), and this method is thought to be one of the powerful tools for integral analysis of gene expression. In this paper, we used three types of microarrays with 1,024 human universal genes on each array. We prepared isotope-labeled cDNA probes from total RNA isolated from synoviocytes of OAor RA-derived articular tissue, and hybridized these probes to different arrays of the same type. As a result, we succeeded to show known participants which were mainly related to Table 2 Expression level of CCN genes quartified by using TaqMan reeeal time PCR As novel participants, we found WISP-2 23) , which belong to the CCN gene family 10) . CCN gene family contains six members, and two genes, WISP-1 23) and WISP-2 of which expression are induced in Wnt-1 transformed cells, are identical to the previously described Elm1 and rCOP1 genes, respectively. Elm-1 gene was isolated by differential display method between low and high metastatic tumors, and Elm1 gene was selectively expressed in low metastatic tumors 14) indicating that Elm-1 negatively affects the activity of cell growrth. rCOP1 was also isolated by differential display technique between normal and transformed fibroblasts, and rCOP1 gene was down-regulated in transformed cells 15) indicating that rCOP1 also negatively affects the activity of cell growrth as Elm-1. . For about Wisp-3, it was significantly overexpressed in human colorectal carcinoma 26) . These recent studies indicate that WISP genes are also important for promotion of cell growth in fibroblasts.
Wnt signaling via Frizzled receptor is thought to be one of the important pathways for control of limb bud formation, connective tissue homeostasis and hematopoiesis. Recently, this process is thought to be important for signaling in synoviocytes of RA 27) . In this point of view, up-regulation of Wnt-inducible proteins, WISP-1, WISP-2 and WISP-3 in RA synoviocytes, which we found with in this paper shows most important aspects of abnormal growth in RA synoviocytes, and the regulation of these WISP factors may be useful for control of their proliferation (Fig. 6 ).
In addition, Fig. 4 showed that the expression of one novel isoform of WISP-3 in RA synoviocytes may also contribute to the ongoing of RA in the respect of accumulation of abnormal WISP-3 that promotes abnormal proliferation of synoviocytes after the stimulation by some signaling (Fig. 6 ). Progressive pseudorheumatoid dysplasia caused by the mutation of Wisp-3 28) indicates that some dysfunction of WISP-3 may activates proliferation signal of synoviocytes (ie. Notch signaling) and then induces abnormal growth of the cells and inflammatory phenomena in the joint tissues.
Further investigation for analysis of direct effects of WISP factors in the process of Wnt-induced signaling in RA synoviocytes is undergoing.
